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CHAPTER I 
THE CONTRIBUTION 
The purpose of this thesis is to determine the criteria 
t:or the establishment o:f a marine biological research 
station and to select a site along the New England coast. 
It seems desirable to clarify the need of such a 
station by first giving a short history of oceanography • 
Boston Universit~ 
School o£ Educatio~ 
T ' rary 
CRAfTER II 
JUSTIFICATION, SCOPE AND RESEARCH 
11 The oceana represent an inner apace as important as 
ll different." This thesis concerns itself outer space, but 
with the fringes Of this inne:r apace. P:roblems in the oceana 
are inc:reaaing geometrically with no cor:responding increase 
in the personnel engaged in their solution. This is in spite 
of tl:le fact tnat tho oceana are basically and intrinsically 
interesting. How little we know about the oceana that cover 
~ three-quarters of the world and affect in every conceivable 
manner the way we live. It has been stated tnat the secreta 
of life are held in the sea, and that if more research were 
done on the oceana that man would find the answers to ques-
tiona that have been asked for hundreds of years. "The 
oceans contain the bulk of the earth's life, and it is prob-
ably capable of producing more food than all of the earth's 2J . 
land." Of all the sciences, oceanography is the least 
advanced, and at this moment there is a surge of interest in 
this field, 
YTime Magazine, July 6, 1959, vol. 74, no. 1, p. 44. 
,Y.Ibid., p. 44. 
2 
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• 
• 
• 
According to Lionel A. Walford's latest book, "Living 
Resources of' the Sea," there are several !'actors justifying 
research in the oceans. Some of these as mentioned by 
Walford were: 
1. To overcome man's basic ignorance of the seas. 
2. Land cultivation is not meeting the basic food 
requirements of' the world. 
3. To.utilize the wopapped food sources in the sea, 
4. The possibilities of' derivi~g medicinal and indus-
trial products !'rom the sea. 
5. The basic need to expand !'wodamental or non-directed 
research as opposed to applied or.directed research. 
"Fundamental research is generally aimed toward the 
discovery of natural laws, that is principles which 
underlie great processes. It is closely akin to a 
fi~e art. It grows at its own pace, depends heavily 
on.logic, respects intu~tion, is rarely justified 
when pushed or nagged. "Y . · 
In addition, tl:;l.e 0ceans .offer a favorable :field of 
investigation for it presents a unique opportwoity for. biolog-
ical studies in many d:t.verse :f:t.elds. "The fact that the oce.an 
:t.s the home of the oldest and simplest types of' var:t.ous phyla: 
the t it supports representatives of every phylOip., an~tha t it 
is the exclusive home of' at least one of the latter should 
1/Liqnel A. Walford, Living Resources of~ Sea-Opportunities 
for Research ~ Expansion; Ronald Press Company, New York, 
1958, p. 9 •. 
YHenryBigelow, Oceanography, ~Scope and Economic Import-
ance, Houghton Mifflin Co., The Riverside Press, Cambridge, 
1931, p. 132. In furthE!r support Qf the al:)ove q~ote t 
"The causes so far quoted are enough to show how 
mqch more .intimately marine organisms (needing no 
specific protection against the medium in which they 
live because this is essentially a favorable environment 
hence having in most cases developed none) are dependent 
3 
• 
encourage more biological research in this rather convenient 
medium. 
Research.--At what time did man first become interested 
in the oceans? One of many legends centers around Alexander 
the Great. 
"He and two companions made a descent into the ocean 
depths in a 11 case 11 --or, as we would say, a diving 
bell-made from transparent material and the skin of 
asses, and remained there 96 days and nights watching 
the wonders of the deep, among other things a 
monstrous fish so long it,7equired four days to pass 
the King's hiding place. 11 !1 
Highly imaginative indeed, and yet creatures that live in 
the abyss sre still only slightly known. This was brought to 
focus when a living coelacanth was caught several miles off 
shore from East London, South Africa. It was thought that 
tt these fish had become extinct about 7$ million years ago. 
• 
With this in mind, it doesn't make too much imagination to 
project Alexander's "case" into one of our present day bathy-
. y 
scopes designed by Swiss scientists Augusta Piccard. 
Probably the first historical evidence recording the 
ocean depths appeared as"a note in a log book from Magellan's 
upon their surroundings, but at the same time far more at the 
mercy of the latter than are most animals and plants on land. 
And because responses in structure, in evolution and in 
habits, to variation in the environment, are not obscured 
there by all the variety of protection devices that are devel-
oped on land, the sea offers by far the mora favorable field 
for investigation into these subjects." Ibid., p. 147. 
!/Hans Pettersson, The Ocean Floor, Yale University Press, 
New Haven, 1954, p •. 26. 
g/See appendix for picture plate 1, p. 70 • 
4 
• voyage around the earth in 1519-1521, According to the note 
Magell.anmade an attempt to :sound the depth o:r the Paci:fic 
Ocean between. the islands o:f St. Paul and the Tiburones with 
six ordinary sounding lines tied together. (2500 :feet com-
bined length) He rather rashly concluded that he had chanced y 
upon the greatest o:f all ocean depths, 11 Today we know this 
region to have a depth closer to 15,000 :feet. Deep yes, but 
a mere depression compared to one o:f the deeper trenches o:f 
the Paci:fic which is "big enough to contain seven Grand 
?/ Canyons," 
In 1840 Edward Forbes, a leading American biologist o:f 
his day, in:ferred that there was a lower limit--"a zero line 
o:r organic li:fe at about 1,800 :feat which he believed due to 
• "y lack o:f light and,prevailing high pressures. · This was a 
• 
:fairly accepted belia:f until twenty-two years later 11when a 
telegraph cable laid along the bed ot the Mediterranean Sea 
was rai~ed :for repairs disclosed that corals had attached 
themselves to it at a depth o:f mora than 7,000 :feat." 1:!1 
In the :fall o:f 1955 the Research Vessel 'WamEI.a brought up 
a haul which contained many animals, including several species 
o:f isopod crustaceans. Zobell.2/ suggested that the organic . 
1/Hana Patters son, 2£• cit •. , p. 26. 
g/Time J:.Iagazine, .!2£ •. cit.,. p. 44 • 
.J/Hans Patters son, 2£• cit,, p. 28. 
J:!1 Ibid. , p. 27 • 
.2/Claude Zebell, researcher at Scripps Institute o:f Oceanog-
raphy, quoted :from The Ocean Floor, p. 162. "Microscopic 
5 
• matter in oceanic depths is supplemented to a signit'icant 
extent by bacteria, which are known to serve as a source of' 
• 
• 
food for many ttpes of marine animals. 
Certainly the science of the sea had .its roots in the 
remote past and has in recent years developed greatly. How-
ever, expeditions at sea are no~ the only place to gain inform•. 
ation. Observations made on shore have weighed heavily in 
breaking the barrier and transforming the oceans into a new 
11· 
t'rontiei'. n · · 
Investigation;. on shore ot' marine problems probably got 
its impetus when Anton Dohrn established a Zoological Station 
at Naples in 1872. Much has been accomplished since then. As 
gj been 
of Januai'y 1959. 240 stations have /established for research 
in the marine sciences, t'isheries, and physical oceanography. 
The immensity of' the oceans, however, make small the active 
organizations attempting to unravel its mysteries, This 
t'ocuses attention on what Walford called the greatest obstacle 
to unraveling the mysteries of the see.--"a shortage. of 
3 
personnel." 
examination by Zobell of' a sample ot' mud raised to the surface 
t'rom a depth of 7, 200 meters in tb.e Java Trench revealed the· 
presence of' more than· one inillion bacteria per gram." 
1/Time Magazine, .212• ill·•· p: 4!4 (.not a direct quote). 
g/Lionel \valt'ord, op. on. • )?. li5. 
2/Ibid. J p. 181 •. 
6 
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• 
• 
" ' 
One or the real objectiv~s of this thesis is to fill in 
this gap. In other words, provide the basic training for the 
f'uture marine biologists and~·oceanographera in order to alle-
viate thia ~onditiol).. The inshore environment which borders 
many ~casta is now largely wasted. At the same time that 
ufiey' ore cultivated economically they could also servo as the 
working area for young students in the pursuit of marina 
research. 
There is a need for more "sea side t-lorkshops" which can 
offer f&cilities for the most advanced and best types of 
biological t4ork. As Sir Hilliam Herdman once said, 11 It is 
almost impossible to overestimate the influences that thoy 
have had in the advancement of our knowledee of' living y 
nature." 
Soope.--Although this thesis will satisfy an immediate 
local need by selecting a site along the New England coast, 
its scope has a much broader range. Food shortages will 
become more acute in future years and the oceans provide a 
possible solution to this problem. Therefore the oceans 
provide the scope for this thesis. 
1/Herdman, Sir William A., Founders of Oceanography and Their 
Work, p. 134. · 
7 
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CHAPTER II 
PROCEDURE 
Since the need fo~ marine biological research stations is 
increasingly apparent, some day an institution may want to 
establish a station along the New England Coast. It is hoped 
-
that the wo~k in this thesis may than be useful. 
First, the author would like to state the kind of 
research station he would like to sea established. "No matter 
whe~e we attacl:( the problem, we are forced eventually to con-
elude that the full use of the sea resources depends on a web 
.Y . 
of knowledge.' With this in mind, a summer institute 
physically separated from campers with a capacity for training 
and research seems most feasible at the start. This would 
help to fill the "gap" and also begin to concern itself with 
non-directed marine biological research which is not a 
programs 
" It is a necessity which has been neglected 
of moat institutions.,.£/ · 
in the luxury.' 
It is rare that an institution finds itself in the 
pleasant position of being able to consider all the criteria 
1/Lionel Walford, ~. cit., p. 294! 
g/Ibid •. 
8 
•• 
• 
. 
necessary to establish a good station. O£ten a need £or a 
station exists in a given area and a station is established 
at the moat convenient location ldthin the area. The work of 
the station is then adapted to the physical and other factors 
already in existence. 
Some of the obstacles as stated by Walford are: 
1. The cost of establishing and maintaining the station 
will be great. 
2. Purchasing of equipment such as aquaria, instruments 
.and libraries will be high, 
3. Dif£iculty in maintaining a balanced staff of 
scientists who are paid salaries high enough to keep 
them happily attached to the institution Hill be 
. major. 
4. Obtaining enough expense money to make their research 
programs effective must also be considered • 
These problems, however real, had little influence on the 
author for as Walford said, 11 It is better not to establish a 
laboratory at all than to 
support, and hal!' hearted 
give it poor equipment, inadequate y 
backing.u · 
The approach used to obtain information for this thesis 
expanded into several avenues. First, inquiries were made 
into previous work relating to or bearing directly upon the 
problem. y 
Secondly, an inquiry £orm was created and sent to 113 y 
hydrobiological laboratories throughout the world. 
!/Ibid., p. 85. 
2See appendix, p. 45. 
It l(see appendix for names plus addresses, p. 39. 
9 
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Table 1.--Distribution of Inquiry Forms 
Number 
1 
55 
10 
33 
_;!2 
113 
•••••••• 0 ••. \ •••••••••••••• 0 ...... . 
•.••• ~-· •• ~ ••••••••••• 0 ••••••••••• 
• 0 • • • • • • • • • • • • • 0 • • • • • • • • • • • • • • • • 
. . . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . 
Gene:ral Area 
2 
Continental limits 
of U.s. 
Bermuda, Canada, 
Mexico, Hawaii 
Europe and Asia 
Russia 
An ·effort to obtain criteria used in establishing these 
particulsr stations was desired in section I of the inquiry 
form, Section II of this form allowed for the listing of 
desirable and undesirable traits of these stations, This 
se.ction proved most interesting and will be further discussed 
later •. ·Finally, letters were sent to and interviews held with 
authoritative personnel in the field. In addition, the 
author's personal experience as a laboratory technician at 
Lamont Geological Institute during 1955-1956 proved helpful, 
Once the criteria had been established, a search was 
made to select an ideal geographical location for a marine 
biological research station of the sort already described by 
the author. 
In selecting a site a formidable task presented itself. 
The New England shore-line approaches 5152 miles. Much of 
10 
{. 
v' 
this was eliminated readily to make the ~inal s~lection 
more ~easible ~or Boston University which has an apparent 
interest. in establishing a stat1on somewhere within reasonable 
driv1ng distance of Boston, This le~t 1,650 miles which rep-
resented Massachusetts'. and New. Hampshire's coastline, As y .. 
can be seen ~rom the photograpn o~ a map showing polluted 
areas as designated by Charles Wheeler, Assistant Director, 
Department.of.Natural.Resources.o~.Mass,, other large areas 
could be eliminated. on the. pollution. factor alone. Because of 
the ~ormidable concentration of research facilities at Woods 
Hole on Gape Cod, the southern shore and Buazsrds Bay region 
were also eliminated by the author, In the final analysis, 
the author made a personal field trip by boat, car, and foot 
~rom. the north shore of Chatham, Mass, facing Massachusetts 
Bay to Portsmouth, N.H. This represents the area which the 
author felt would allow for reasonable commuting to Boston 
University, 
.!/Information Please (1959) Almanac, Dan Golenpaal Associates, 
The Macmillan Company, New York City, p. 461. 
g/See appendix, photo no. 2, p, 
-~------~------ ·--~~-~------------ ------
1l 
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. CHAPTER III 
ANALYSIS OF DATA' 
A word of 'ca11t<1biv:1 in interpreting the inq~iry form is 
in order. In general, the personnel making up the present 
staffs of the reporting laboratories, seem to have little 
knowledge of the factors used in selecting the sites of their 
stations. This is understandable as many laboratories were 
established before the turn of the century. Also it is 
di.fficult to generalize on the selection of sites with much 
• certainty because the purposes of the stations di.ffer greatly. 
• 
No one set o.f criteria would be suitable for all the various 
marine laboratories because of the numerous and different 
functions of each station. However, the author attempted to 
get an idea as to what criteria each laboratory considered 
important. 
The .following is an attempt by the author to justify the 
comments in the previous paragraph. Section I of the inquiry 
form is analyzed point by point in an effort to show the 
danger of generalizing • 
12 
• A •.. PHYSICAL FEATURES 
• 
• 
l. CHARACTERISTICS OF LOCAL TIDll:L FLOWS 
Big tides are good for availability of specimens 
and intertidal forms, but some stfiltions must study 
areas with small tides. 
2, _ SUBSTRATA (CHARACTERISTICS OF THE BOTTOM AND THE 
NATURE OF THE FLATS AND SHORE LINE) 
3. 
4. 
In general, variety is desirable, but again some 
stations may have prescribed interest in particular 
environments, Rocky shores tend to give more variety 
and richer life than sandy, 
PROXDUTY TO WEIRS 
This is not important unless there is a prescribed 
interest in particular fisheries, 
CONDITION OF WATER TEMPERA ruRE, SALINITY, pH 
OONCENTRA TION; 
All conditions need study. Stations should therefore 
be established in a variety of places. 
5. POLLUTION FACTORS (PHYSICAL, CHEMICAL, BACTERIAL) 
Pollution is undesirable (especially for experimental) 
but also for ecological work, unlel'!.e pollution is an 
important subject of study. 
6. OTHER 
In general the desirable physical £actors will be 
influenced by the field of special interest of the 
station -- open sea, pollution problems, estuarial, etc, 
13 
• 
• 
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• 
B. BIOLOGICAL FACTORS 
l, ACCESS TO BREEDING GROUNDS 
It is important only if particular species are under 
study, Some breeding goes on everywhere. 
2, AVOIDANCE OF .. LOCATING NEAR RIVERS THAT HAVE BEEN 
DAr-!l-lED, 
It is important only if anadromous fish are to be 
studied and even then this might be advantageous for 
some aspects, 
3, . PROXIMITY TO BODIES OF WATER SHO\'IING SUBSTANTIAL 
PLANRTON. 
Fertility is an advantage in a general way but: 3 and 
4 depend on the field of interest which could be the 
potential of relatively barren areas. 
4. PROXIMITY TO BOTTOM DWELLING ANINALS 
5. OTHER 
!~one of these factors is a must for all stations. The 
purpose of the station must be defined first, 
c. REPAIR AND NAINTENANCE FACTORS 
l, PROXIMITY TO ADEQUATE DOCKING FACILITIES 
It is essential but what is "adequate" depends on 
field of interest. 
2, PR0Xll1ITY TO NARINE ENGillEERING AND NACHINE FACILITIES 
It is very desirable as all stations are likely to 
have some engineering and machine work to be done, and 
proximity helps expedite it • 
• 
• 
• 
3. OTHER 
D. OTHER FACTORS 
1. PROXD1ITY TO UNIVERSITIES 
This is not too important unless a small· station 
requires university facilities. 
2. PROXTI1ITY TO CENTERS OF LAND TRANSPORTATION 
It is not of much importance. 
3. COST OF RE.AL ESTATE 
It is likely to be a small factor when mortgaged over 
a long period. 
4. OTHEH 
Section I was tabulated in order to see which areas 
were considered most important by the reporting stations • 
The results of this tabulation appear below •. Although the 
items-are ranked according to which received the highest per-
centage in their respective groups, the reader should use his 
own judgement in determining the significance, since in many 
cases the responses are lacking in quantity and spread. In 
using the table, for example, item B4 received the highest 
I 
.! per cent for being considered as moat important under section 
B. In similar fashion, item B5 received the highest per cent 
in considering it as least important in section B • 
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• Table. 2,--Criteria Listed according to Importance as Implied 
• 
• 
IteJII 
(l) 
B 
A 
c 
D 
B4 
B3 
Bl 
B2 
B5 
114 
112 
A5 
Al 
A3 
A6 
Cl 
02 
.C3 
D3 
D2 
Dl 
D4 
by the Inquiry Form 
• • • • • • 
•••••• 
• • • 0 •• 
•••••• 
• • • • • • 
........ 
• • • • • • 
•••••• 
• • • • • • 
•••••• 
• • • • • • 
• 0 •••• 
•••••• 
• • • • • • 
•••••• 
•••••• 
•••••• 
••••• 0 
• • • • • • 
. ~ .... 
Per Cent 
(2) 
51.0 
46.0 
30.7 
33.3 
25.6 
25.6 
23.0 
30.7 
46.1 
38.4 
25.6 
23.0 
25.6 
33.3 
43.5 48.7 
43.5 
51.2 
23.0 
23.0 
20,5 
38,4 
• • • • • • • • • • • • • • 
• • • • • • • • • • • • • • 
• • • • 6 • ~ • • • • • • • 
• •••••••••••••• 
• • • • • • • • • • • • • • • 
. . . . . . . . . . . . ~ . 
• • • • • • • • • • • • • 0 
• • • • • • • • • • • • • • 
•••••••• io ••••• 
• • • • • • • • • • • • • • 
•••••••••••••• 
• • • • • • • • • • • • • • 
•••••••••••••• 
•••••••••••••• 
• • • • • • • • • • • • • • 
• • • • • • • • • • • • • • 
• • • • • • • • • • • • • • 
• • • • • • • • • • • • • • 
• • • • • • • • • • • • • • 
• • • • • • • • • • • • • • 
• • • • • • • • • • • • • • 
• • • • • • • • • • • • • 0 
Criteria 
l3 J 
Biological ractors 
Physical features 
Repair and maintenance 
Other 
Proximity to bottom 
dwelling animals 
Proximity to bodies or 
water showing substan-
tial plankton 
Access to breeding 
grounds 
Avoidance or locating 
near rivers that have 
been dammed. 
Other 
Condition or water tem-
perature, salinity; pH 
concentration 
Substrata (character of 
the bottom and nature of 
rlats and shoreline 
Pollution factors 
(physical, chemical, 
bacterial) 
Characteristics or local 
tidal rlows 
Proximity to Weirs 
Other 
Proximity to adequate 
docking racilities 
Proximity to marine and 
machine racilities 
Other 
Cost or real estate 
Proximity to centers or 
lend transportation 
Proximity to universities 
Other 
Table 3 indicates the response or the reporting stations 
~ in rela '!;ion to the total number o:f inquiry :forms mailed. 
Table 3.--Response Percentage according to Areas 
Per Cent 
(1) 
... 70.9 
70.0 
Area 
' ' .. ' ........ " ' 
. . ( 2 J 
••• -. ~·4-o·•·if,, • ... •, .,. ~ •••• •• Continental 
· · · · · · · · limits o:f U.s. 
• • ~ • ~ • • ~ ~ ~ j 0 • • ' ' ~ ~ • • ~ • • ~ 
····~······················ 
····~·,········· .. ·····~·· 
Bermuda1 canada, 
f.texico, Hawaii 
Europe and Asia 
(excluding USSR) 
USSR 
The-European and Asian areas did not respond well in the 
~ actual mechanics o:f the inquiry :form~ Also a large percentage 
. . . . . ' . ' ... " . 
o:f them chose to respond by an informal letter, Some of these 
appear·in-the_appendix~- ·Russials-:response was most depressing 
in quantity; however, the one letter which~tas received proved 
.. 
most interesting and also appears in the appendix, 
Part II and-IIIo:f.the-inqui;ry.:f'orm asked the reporting 
stations to state some of the.desirable and undesirable 
:f'eatures of their particular station. The author was 
in:f'luenoed·by the :following-list, and will refer back to this 
section in justifying his selection of a site, Below, a :few 
of the· reporting· stations state- some o:f their undesirable and 
desirable traits. 
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\:/ UNDESIRABLE FACTORS 
A, Walla Walla College, Washington 
1. .Lack of break water and adequate pier 
2. Little temperature variation of' sea water hetween 
summer and winter 
B.. Gulf. Coast Research Laboratory, Ocean Springs, Mississippi 
1,. Land not high. eno\lgh to avoid h\lrricane damage 
2, Too far from 11niversity, 
c.. Duke University. M!ilrine Laboratory, North Carolina 
1. Bacterial Pollution 
2. Shrimp boats, stir up mud 
D. l.farine Laboratory, Rockport, Texas 
1, Adjacent yacht and conunercial boat harbor often 
pollutes sea water 
2. No room for experimental ponds or boat ramp 
E. Scripps Institute of Oceanog~aphy, ~a Jolla, California 
1. Extensive dredging operations are often bad 
2.. Too close to jet ba~e · 
F. I1ass. Division of Marine Fisb.eries 
1.. Isolation due to location on island. Transportation 
partly contingent upon weather conditions 
2. rlarm wa tar -- June-Sept. conducive to rapid growth of 
marine fouling organisms {pipe lines) 
G. I. s. Bureau of Commercial Fisheries 
1. Most objectionable feature ot: most laboratories is 
isolation and lack of.close by schools and shopping 
centers for families. 
R. Hawaii Marine Laboratory 
1. Isolation ot: lab on oft:ahore islands making transpor-
tation of personnel and equipment expensive 
• 2. Cost of construction extremely high. 
. ll ll 
I~ 
.;! I, l-1, F. Clapp Laboratories Ina •• Duxbury, Massachusetts 
i . 
• 
We have found that.most of our field work has been done on 
a more or less mobile basis. Our lab \vas selected on the 
biisis of a numbs~ of factors, but the marine population 
varies so much as to types etc, and considering the 
changes in"the individual organisms to be found from year 
to year, it has been better for us not to invest in sub-
stantial amounts of money in permanent exposu.re or collect-
ing .facilities. 
J. M~ndocine Biological Field ,Station, Albion, California 
1. Increasing development of the area for summer homes 
and recreation 
Increased prices of land and merchandise due to 
tourists, 
K~ Narragansett Marine Laboratory, Kingston, Rhode Island 
1~ Difficulty in maintaining satisfactory operation of 
continuously running salt water system. This results 
.from: 
2, 
a, need to pump watel;' to considerable height, because 
lab building must be beyond reach of hurricane 
·storm surges (lost one lab in 138 hurricane) 
b, .need of locating. distal end of pipeline far out in 
water to avoid dilution from underground fresh 
water seepage near shore, 
Lack of adequate water supply for f~re protection. 
(our main lab building was completely destroyed by 
fire in January 1959) . 
~. Biological Station, st. Andrew; N,B,, Canada 
1~ rsolation from outside intellectual stimulation 
M. \4qods Hole. Oceanogl;'aphio Institute, \'foods Hole, Mass. 
1, Not enough land. for ~xpansion 
DESIRABLE FACTORS . . . 
A, u.s. Biological Laboratory, Beaufort, North Carolina 
1. Good weather during summer months 
2,' Low cost housing 
3, Other research stations near by 
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• B. 1valla Walla College, Washington 
• 
• 
1, Adequacy of existing facilities 
2, Short traveling distance from sea level to snow line 
3, Absence of heavy seas 
4. 12 1 tidal change 
.5. t1uch fair weather during summer months 
6. Great abundance of sea life 
7, Adequate opportunity for expansion of facilities 
C, GQlf Coast Research Laboratory, Ocean Springs, Mississippi 
1, \>!ide variety of organisms close at hand 
D. Duke University, Marine Laboratory, North Carolina 
1. Proximity to sea 
2. On island---'iaolation from public is important 
3. 1 1/2 miles from open ocean hence salinities of 
harbor and water around island are close to those of 
ocean 
4, Fauna and flora well known for work has been done in 
area for past 90 yrs, 
5. Lab is near good machine shops and hardware f!'tores 
E. Marine Laboratory, Rockport, Texas 
1. Land and adjoining space given to them 
F. Scripps Institute of Oceanography, La Jolla0. Cali:f'ornia 
2. 
3. 
Economical housing :f'or staff' and students 
Diverse fauna and :f'lora in area 
Reasonably remote from popular areas yet near enough 
for housing anq shopping facil~ties 
Buildable terrain: satisfactory grades, good sub-
stratum, neither too sandy, too swampy, nor too rooky 
20 
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5. 
6, 
•.. 
Sy.mpathetic attitude or permanent residents in area 
Climate conducive to study during period .station is to 
be in operation--prererably year round 
G, Friday Harbor Labs, Friday Harbor, Washington 
1; Diversity of habitat within the marine situs tion--
varied land characteristics and tidal action 
2, Depth shows great change. Down to 1000' 
3, Close to waters that are oceanic and those which are 
·diluted 
4. Not hampered by frequent intrusions by curious public 
5. Visitors welcome without sacrifice of investigator's 
time 
I~ Mass. Division Qf Marine Fisheries 
1~ Proximity to salt ponds and tidal estuaries, where 
field work on shell fish can be conducted 
J, Institute of :r-rarine Science, Port Arauras, Texas 
l. \'later masses _don't change too fast 
2. Decide upon objective of station--then pick it to do 
the job 
3. No island station has ever developed 
K. Hawaii Marine Laboratory, Hawaii 
l, Sere use of small boats in all weather 
2; Isolated position cutting down on number of visitors 
L, W, F. Clapp Laboratory Inc., Duxbury, Massachusetts 
1: Jiural atmosphere 
2.· Lack of industry--atmosphere and marine pollution 
M, Mendocino Biological Field Station, Albion, California 
1~ Access of commercial fishing racilities 
2. Lighthouse nearby 
3. Area rich in historical back~round · 
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N. Nal:'l:'Sgansett Mal:'ine LaboJ:"atoJ:"y, Kingston, Rhode Island 
1. Well removed fl:'om human habitation and tJ:"affic 
0. Seattle Biological LaboJ:"atol:'y, Seattle, Washington 
1. Pl:'oximity to some natuJ:"al population of commel:'cially 
impoJ:"tant species 
P. N.J. State Fishel:'ies LaboJ:"atol:'y, Mittown, New JeJ:'sey 
1. ~lel:'e given an abandoned Coa.st Gual:'d station 
2. Located on state owned land--undel:' constant patJ:"ol 
The last pal:'t of this inquiry fol:'m asked two questions. 
The fil:'st one wanted to know if the repol:'ting station desil:'ed 
the results of this study, 61.9% of repol:'ting stations desired 
results. 
The second question asked the J:'eporting stations if they 
thought thel:'e is a need for a world dil:'ectory of mal:'ine 
biological labol:'atol:'ies similar to Robert W. Hiatt's Directol:'y 
Hydrobiological Laboratories and Personnel of North America. 
Again, most stations reported that they did think one might be 
useful, but that it would be moat difficult keeping it up to 
date, By coincidence, and unknown to all stations reporting, 
the Food and Agl:'icultul:'e Organization of the United Nations, 
Viale delle Tel:'me di Carocalla, Rome, Italy, just J:'ecently 
published such a dil:'ectol:'y. The author received this 
directory from s. J. Holt, Chief, Research Program Section, 
Fisheries Biology Branch, of the Food and Agl:'iculture Organi-
zation of the United Nations. 
The au thol:' began an intensive sea.J:'ch fl:'om the nol:'th 
shore of Chatham, Mass, to Pol:'tsmouth, New Hampshil:'e early in 
22 
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tbe a.va.ile.b1l:l.ty of. space on the coast ·is oot>tainly of 
• 
p3:>ime oona:l.d£Jr>ation, As was m<mtioned bei'o:r:>et pollut:l.ol'l 
factors automa.ti!)ally eliminated oel"tain otbot>W:Lse desil'ablE 
eitea. Othel" pcten'bifl.lly dGairable looe.tiona we:r:>e el1nlinatc ~ 
duQ to high coat of real estate or tho tnot that the land 
\7BS a1mply not on tho tn~U>ket~ 
A poeaibU!I.ty, although not vei-y probable, would ~ 
tho Jll.U"i:lbasing or a 11'lems '!'owal.' 11 --tm obaole te or ll.iaea.l'ded 
gover[').!lla:nt ;re.dar w~ing station~ This oould be located 
away ft>om poll'u.tad aroao and would eliminate the search for: 
dosil'a.ble roal estate. 
A Silllilt:W IAPPl'Cia~h wou.ld be to plU'Ohe.ae a large barge, 
aa did tho So:ott:l.lllh t~!ne Biologiolll Station at Mll.lpol"b. 
~"his wt~uld. h.e.ve the advan.ta.ge of being mob:Ll.ej but would 
laok e~andabla space and would be quite vulne~abla to 
ator:twh 
TWo sites looked quite promising at first~ llte.w> 
Har.bo:r:>; Chathatn. had up tuJtil l.ast year an il.!land in th~ 
southE!aete:rn portion of the harbor,. A bltrd sanctuary ia 
located there tod.ay along with an abandoned Coast Gue;t•d 
St:n.tion. Unto:11tunately, this pad yea:t' a causeway was 
constructed connecting the island to the mainland. Simul-
te.neouel.y, tho island was divided into houae lots and 
eovaJ>al l"oads now nwE~n4er aoPoas the island. 'l'bta was the 
• final a.at not only !:or a po.a.sible site but also fol" the 
-·p=~==========================~~=== 
• 
-• 
bil"d 3tmC\;U£ll7 it 
Tbe naxt possibility pvosanted 1taelf at m~ahfield, 
Ma.Bsaehusatts Whe:tte the North River fol'i!la a llU'g$ delta of 
!I 
salt ll'llW.Ghea. '!'bore is a high point of land in the 
middle of the delta which would ofte:t' goo(! protection :from 
hll1'1'i.cenes and hiBh 'Vt'e.ter.•. An est;Ua.;>ian condition <t:dsts 
there with :doh mud rmd an a.oosas to open water. In e!!.J'ly 
smnmor thoro were no obvio-us <b!avilmcks. La.te:r1 howeve:t'~ as 
s1'!1flll M"e.ft aoti.v:!.ty :tncrea.sed~ this oite beoa.me most un-
deairable. It is the e.uthol'ls unde:t>ottmd:Lne that an add.-
i:M.ona.l marina will opotl soon 1n th$ southe:t'n pol'tion of 
Scituate and utilize this !lalml deltA a:voa.. With thie wil.l 
so the lnat l""emn.ants of 1aola.tion and undistu:rbod, u.ncon-
tam:i.natod wa.te:ro. 
No otbar site w~Wrantod oonsidoration .fi.om f.!a:v.ahfield 
to tJ:lt) ltew fiall!Pfihiro sho!POS beOO.U$0 o:f the increasing 
. craft 
pollution faotor, ama.ll ~."' a.otiV"i·t:v, and gone:val congest~ 
ed a.1"6aa ns 'lloeton was e.}))>l"oe.obed and. t>assod. 
• 
• 
• 
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CHAPTER IV 
SELECTION OF SITE 
Three major reasons justify the selection of Appledore 
Island of the Isles of Shoals as the best possible site for 
the proposed marina station, 
1. 
2, 
3. 
"The mp~t variety of flora and fauna I've ever 
sean. 11Y 
Location of previous investigations 
This island has been the scene of field collecting 
and short period courses for ~ years, and therefore 
it is only natural that a marine station should be 
located at a place that had become the accustomed 
haunts of zoologists and botanists interested in 
studying marine life. Equally rich but unexplored 
areas with, perhaps, more advantages might be given 
second consideration in selecting a laboratory site. 
This is simply because there is leas comprehensive 
scientific knowledge about the marine life and conse-
quently, especially for teaching purposes, they would 
presen~ 1greater difficulties, at least in the early years. !::;1 
Historical acciden~ 
Although this site has ready access to the open ocean 
1/Quote of Herbert W. Jackson (Ph.D. ) • 
1 •. Captain of Supply and Collecting Boat at Appledora 
1927-37. 
2. Instructor of marine ecology 1938-39 at Appledore's 
Marine Biology Station, 
£/This was probably the principal reason for establishing the 
great laboratory at Plymouth, England. 
J/See appendix (letter from Australia), p, 
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and is surrounded by a variety of environments--
rocks, sand, mud, sea,--all of which makes it 
desirable, the owning corporation desires it to be 
used for exactly the purposes set forth in this 
thesis. 
The author believes that the island can be had for the 
asking. The following correspondence bears this out • 
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Star Island Corporation 
Isles of Shoals % ~ortsmouth, N. H. 
Dear Sir, 
' 
RFD #1 
Newmarket, N, H. 
July 20, 19.59 
I find myself in a rather unusual situation and feel that 
perhaps you may be able to assist me to some :extent. ~rofes­
sor Jackson of Durham, N.H. suggested that I ~rite to your 
organization, I am preparing a thesis for a certain New 
England University which I am not allot.red to ,C:li sclose at this 
point, One of the objectives of the thes;l.s ;t,s to locate a 
suitable site for a marine biology station along the New 
England coast, I have narrowed the location down somewhat and 
Appledore Island seems to be one of the more prominent ones 
left. It is my understanding from talking to' Professor 
Jackson that moat of the island and several of the buildings 
are owned by your organization. He also mentioned that some 
of the buildings were used by the University of New Hampshire 
for a marine biology station a few years ago, 
I realize that .it 1r1ould. take a person with much more 
authority than myself to carry this topic much further than it 
is right now, and. you certainly would want to, know which 
university is interested etc, · 
However, knowing as little as this letter discloses, 
would it be possible for your organization to. at least give me 
some indication on how it feels about allowing a university to 
establish another marine biology research station on Appledore 
Island? 
Whatever information you can give me on this subject would 
be greatly appreciated, Than\!: you very much,, 
Sincerely, 
Jack W. Chas~ 
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STAll ISLAND 
Owned and operated by the Star Island,Corporation 
l1r. Jack .1<1. Chase 
RFD #1 
Newmarket, N.H. 
Dear l·1r. Chase: 
July 23, 1959 
I have your letter inquiring about the possibility of a 
New England University establ.ishing a marine biology station 
on Appledore Island, the major part of which ~s Otined by the 
Star Island Corporation. 
My own feeling would be that this is the: sort of thing 
with which we should like to have the island ~ssocia ted. 
However, you are rather vague in the particulars of your pro-
posed plan. The Board of the Corporation will ~eet here on 
August first, and I will present your letter ·to them then. 
In the meantime, if you csn be more specific ·,it might help. 
. ' 
Very sincerely yours 
Theadora R. Nash (signed) 
(Mrs. Otis c. Nash) 
summer address: Isles of Shoals off ~ortsmouth, N.H. 
winter address: 355 Boylston St. Boston 16, Nasa • 
' 
! 
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Dear Mrs, Nash, 
RFD #1 
Newmarket, N •. H. 
July 27, 19.59 
Thank you for your~rampt reply of July ~)rd. I am 
afraid tha.t this letter wil~ be almost as vag1.1e as the first, 
However, let me explain to you exactly what I· am trying to do. 
I am finishing up the final requirements: for a master's 
degree by preparing a thesis. ·My two main objectives in the 
thesis are to establish the criteria. used in pelecting a site 
for a marine biology station, and secondly, t~y to find a 
geographical location along the New England coast which best 
fits the established criteria, I have sent out question-
naires to over a hundred and fifteen hydrobiological stations 
throughout the world in an attempt to establish the criteria 
for selecting the site and am visiting severe~ likely spots 
along the coast, Appledore Island meets much• of the criteria, 
and I believe it will be one of the final selections for my 
thesis. ' I 
All I would really like to have from your organization is 
a statement that indicates whether or not you would be inter-
ested in allowing a university to establish such a research 
station on the island, 
I represent absolutely no official position at the univer-
sity other than a graduate student and have been told not to 
mention the university by name. I actually dbn't know too 
much about it myself, but I am under the impr~ssion that the 
university is interested in establishing a marine biology 
station somewhere in New England at some time in the future. 
This letter is an effort to obtain realistic and up to 
date information regarding the objectives of my thesis, I 
appreciate your reply to my first inquiry and• 1r1ould be grate-
ful for any other informs tion you may have, ' • · 
Sincerely, 
Jack w. chaise 
I 
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STAR ISLAND 
Ol-med and opera ted by the Star Island Corporation 
Mr. Jack W. Chase 
RFD #1 
Newmarket, N.H. 
Dear r~. Chase: 
August 5, 1959 
I read your two letters at the meeting of the Board of the 
Corporation held at the island last weekend. 
Their feeling is practically the same as expressed in my 
former letter to you, namely that this is the kind of use to 
which we would like to see the island put, that we would 
welcome more 1nf~ation as to specific plans, and should be 
interested to hear from you further in this regard. 
Yours very sincere].y, 
Theadora R. Nash (signed) 
(Mrs. Otis c. Nash) 
Executive Secretary 
summer address: Isles of Shoals off Portsmouth, N.H. 
winter address: 355 Boylston St. Boston 16, Mass • 
. 
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History of the Isles of Shoals 
and Appledore Island 
y . 
As can be seen from the'photograph. · Appledore is one of 
seven islands comprising the Isles of Shoals which lie some 
seven miles off Portsmouth. New Hampshire, Men have been aware 
of these islands for some 300 years. ~he first mention of 
these islands is dated 1605, . "De 1'-lonts and Champlain sailing 
along the coast of Maine passed the mouth of the piscataqua 
River and saw on the east two leagues distant three or four 
rather prominent islands.~ Fishermen .from Europe were also 
quite aware of the abundant fish to be caught off their sboels 
as indicated by a remark by Captain. Smith who said, 11 sailors 
could easy in seven months fishing at. the Shoals including the 
voyages forth and back catch as much as in twenty months in 
J.l 
any other voyage," Even today1 (fishing) boats from 
Gloucester, Newburyport,and Portsmouth fish in this area with 
much luck. 
ysee appendix (picture of \!:ales of Shoals), !i>late 5, p, 74. 
g/Rev. E. Victor Bigelow, Brief History of the Isles 2t Shoals, 
published by the Congregational Swnmer Conference, Star 
Island, 1923, p, 16, 
j/Ibid, .i Po 11, 
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Appledore, the largest island, is a rugged granite 
extrusion with large inclusions of mica running in a NE-SW 
direction. A large valley running in the same direction 
apparently '"Tae formed by .the faster eroding mica, Most of 
whatever soil was on this i.sland was scraped off .by glaciers, 
which left mostly sand and gravel, The .g~adual sinking of the 
entire Atlantic Seaboard probably aided in the working away of 
the rest of the soil. "There ere remains of a forest under 
the water of low tide- stumps and trees." 
y 
Today, the island has several buildings in various states 
of repair, The island as well as the buildings ere owned by 
the Star Island Corporation, 355 Boylston St., Boston 16, 
Mesa, 
In 1927 the island was leased to the University of New 
Hampshire for the purpose of establishing a marine zoological 
station, Pro.fessor o •. F, Jackson directed this laboratory f'or 
the 14 years that it operated, It was closed at the outbreak 
of' World War II by the government and the University of N.H. 
never ree~tablished the station. Consequently, due to its 
abandonment, vandalism and weather have lef't their marks .as 
the pb,otographa '"Till depict, However, the .author and a forme:r 
. ?J 
instructor at the.station made a thorough inspection of' the 
buildings in August 
,. --
1959 and found structurally speaking, the 
buildings are still in fine shape. 
ijibid,. p. 
gjl:loctor Herbert W. Jackson, 
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Following the desirable and undesirable characteristics 
as stated in a previous chapter, Appledore fairs quite well, 
For example: 
UNDESIRABLE 1 
1, It does lack a breakwater and adequate pier, How-
aver, there is a cove on the southwest side which was 
once used by the U, s. Coast·Guard, A railed ramp 
leads into the water and at this point the University 
of New Hampshire had a wooden float connected by a 
movable ramp which served them well, 
2. Little temperature variation of sea water between 
summer and winter, 
3. Isolation due to location on an island, Transporta-
tion partly contingent upon weather condttions, This 
is a moot point, Some reporting stations stated that 
isolation was an asset as it made it difficult for 
the curious public to invade the area, However, 
while it has .the great advantage of ready access to 
the sea and shores, considerable difficulties of com-
munication and recruiting scientific, laboratory, and 
administrative staff becomes apparent. These prob-
lems become lass though when the site is to be used 
for summer occupancy only. 
4, Lack of close by schools and shopping centers for 
families, Schools would be no problem for a summer 
institute, As far as shopping goes, twice daily a 
picket boat runs between Star Island and Portsmouth 
Harbor. It's approximately a mile to Star Island from 
Appledora and the author can see no difficulty in 
reaching Star Island. 
5. Isolation from outside intellectual stimulation. 
There are many aspects of civilization to which marina 
biologists can contribute and from which marine biolo-
gists can gain a great deal. Many laboratories 
throughout the world have become cut off from their . 
amenities and responsibilities as a result of a desire 
to situate the laboratory as near as possible to some 
selected fauna and flora. A summer institute lessens· 
this undesirable trait somewhat, Also Appledore 
Island is only 25 minutes by lobster boat from a lend-
ing at Frisbee Wharf at Kittery Point, Maine. From 
here by car it is only 30 minutes to the U.N.H. and 
one and one hal~ hours to the parking lot at Boston 
University, 
33 
'!'" -, ',-.. -~"":1""'<--~--······,?>_~-· _____ , __ .. ,,.,_.,.. .. ..,..,.. __ -----·--·-~···"·===~~~~----------"""'!!----
6. Nuisance !'rom seagulls. 
DESIRABLE FACTORS~ 
1. Low Cost Housing 
At.the present time there ere five available houses 
that were once used for labs, dormitories, etc, A 
sixth house, en abandoned Coast Gll.erd Statipn, is-in 
very.good condition except !'or broken windows and 
some interior damage to walls etc •. With a group of 
enthusiastic students and a. !'ew experienced carpen-
ters, and a minimum o!' supplies, much could be done to 
restore them to their 'former state. As Dr. Herbert 
Jackson stated, "The buildings were' in no better con-
dition when the UNH took them over, 11 As you can see 
!'rom the photographs, they were soon made very livable 
and usable, 
2, Great abundance of sea li!'e 
A large area of high and low water tidal pools are 
exposed at low water. The entire perimeter o!' the 
i,slsnd is covered with a. dense growth of sea weed 
teeming with a variety of species. A small beach area 
exists which does have a muddy consistency. This all 
adds up to giving the station a wide variety of 
organisms close at hand. 
'~• Two ponds on the island o!'fer !'rash water study, 
4. Adequate. fresh water s.upply for all daily needs 
including. washing, 
5. Proximity to the sea 
The island is surrounded by North Western Atlantic 
water which is chara.cteristic o!' the Gulf of Maine 
waters. This is noteworthy !'rom a commercial fishing 
point of view, 
6, Climate conducive to study durin~ the period that the 
station is to be in operation. So strangely equable 
is the temperature, especially during the summer, that 
visitors are said to suspect the mercury has been 
craftily removed from the therm~IIjeters and the tube 
painted to stand always at 65. "11 
!/John Scribner Jenness, Isles of Shoals, an Historical 
Sketch, Hurd and Houghton, Cambridge, The Riverside,Press, 
1873, Po 12. · · · 
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7. Diversity of habitat within the marine situation and 
varied land characteristics and tidal action. 
8, 
9. 
Close to waters which,~e oceanic and those which are 
diluted, Nine rivers1t empty into the Great and 
Little Bay ares and all water must pass out through 
Portsmouth Harbor, seven miles away. 
Not hampered by frequent intrusions by curious public. 
10. Lack of industrie_s which means that there is no 
atmosphere or marine poiLlution now nor is there the 
threat .that there will -oe in the future. 
11. Access to commercial fishing facilities. 
12. Lighthouses ,near by to Bid in_ navigation. 
13, Area of rich historical background, 
Summary 
,. Appledore in General 
• 
This _island is surrounded by the broad Atiantic and forms 
an excellent base for the study of marine fauna. Every 0on-
ceivable condition from small, enclosed bays, and sheer rocky 
bluffs, to depths of 200 feet or more can be explored with 
esse. Many forms of marine life are found in abundance, which 
could furnish students with a variety of material for zoologi-
cal study, A few yards from the main building ares are two 
·, 
small fresh water ponds which add to the variety of environ-
menta. Nearby, on Duck Island, is a large colony of several 
thousand gulls, These may present somewhat of a problem sa 
most of the colony has now moved to Appledore due to erial 
.1/A Biological Survey of Great~ ~Hampshire, by Marine 
Fisheries Commission, p • 
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target·practice by the government on Duck Island, Fish are 
found in great abundance in the vicinity of the Shoals, 
A summer institute offering spacial problems with 
emphasis to all phases of oceanography, the condition under 
which marine animals live, and their adjustment or adaptation 
to these conditions, would find itself in a most desirable 
situation on Appledore Island, 
Ample opportunities exist for enjoying oneself during 
leisure hours. Within a few minutes walk from the laboratory 
is an excellent bathing pool, This is flooded at each high 
tide and the water is considerably warmer than on the bathing 
beaches, Boating parties can be scheduled for moonlight nights 
and dances can be held on the laboratory piazza, Picnic parties 
to adjacent islands could function as collecting trips as well, 
Fishing is a chief form of recreation and can also take on the 
form of a collecting trip. In the summer of 1940, the sun 
fish Mola-mola was caught off Star Island, indicating the pre-
sence of warm water species occasionally. However, this cannot 
be compared to the natural boundary for marine flora and fauna 
represented by Cape Cod, where occasionally in the winter one 
can see seals (a boreal or arctic animal) and in the summer in 
the same basin one can pick up floating sargasso weed, a 
tropical marine plant. 
Limi ta tiona 
There are, of course, some disadvantages to the area • 
• Fa.oil1t1ea snob. as a library, instl'U!'Ilentation services, con 
sultat1on aarvic.Hla, and the intangible bcmefits of rubbing 
olbowa with top people in these fields is laolt1ng .• 
• 
The sea gull population now on A.ppledol'e would present 
someWhat of a problom a'l.: least to the not~-bird lovers. Of'te 
it is a d:it'fioult task to perrsuada bil:'ds to leave. 'lhay 
could become a definite nui&ance and should be siven due 
oonsidal"a'bioll. 
tosistic.s al"e tho prime objection. 'However~ ol!lce the 
station is establ:Lshed; the build1nas repaired, equipped, 
etc. this problem benomea a aeoondary one that does not 
directly beal" on the daily routine of rese~ch and study. 
li'uture Research 
Pilot ~tUdieB could ba81n to review the WOPk alP&ady 
dona in tho foJ.lowin~ aroas befol'e a.otually taking over 
this site, 
~. Make a oompPehensive inventory o£ the organisms 
inhabiting the area• 
2. Estal>lhh how they liU'EI distributed. 
). Detorm1no their reasons of! ooeurl'enoe. 
4• BGsin a hydrographic pl'ograr:n. 
~., !Jonduot f'isherioa studies. 
· .Oonoluaion 
In gonoral theae days the facilities de:panda:nt on 
socie't:y (powor; ahops, etc.) are available further and :t'u:r-
thol" afield and tl'ansportation h 1tnprov1ng so rapidly 
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gl"ea.tly du:rina tho li:t'e ot tho station. Al.thouc;h tho 
- . . y 
Guthol' aeea no necH)seS.ty rov the speed or a. holioopte:u, 
it would be oon?enient to lea?a Boston University IU'ld 
roach yout" island ~:~tat1on in twonty minutos. Ir.l ad4it1on; 
helicopters ba1TQ 'baon ot much serdoe in tho 1'1ebins 
industry and could nerve an ~qual position in conjunction 
with a llla.l"ino. rueat"ob $tation. 
Aeooseab1Uty1 availability of supplies, powel'~ ete •. 
will all impPova-~pe:t-bapa mox-a l'apidl;v than we expact,. 
tlwowe importMf.H~ on the lille.tu:re.l" :f'aetoX>s--1· e, J proxind. t:v 
to tho subjeOcte of paX'tioultU> in.tarfHlt1 good salt water, 
and poz>haps moat ilTil?ortant, aomo dog:roo of Pl'iva.oy and 
fret'H'iom fvom misle&.ding pl'Si.!l!rUrea IUld distractions .• 
y s~e a;ppondii (on helicoptol")iPP•6l, 62.; 6:3 and plEtte 30; 
P•· 99, 
• 
• 
• 
APPJ!!NDIX A 
Alabama Dept, o£ Conservation 
Alabama Marine Laboratory 
Bayou LeBatre, Ala, 
Bermuda Biological Station £or Research, Inc, 
St, George's West, Bermuda 
The Clapp (William F,) Laboratories, Inc, 
Washington Street 
DLtXbury, Mass, 
College o£ the Paci£ic 
Paci£ic Marine Station 
Dillon Beach 
Marin Co,, Cali£, 
Duke University Maine Laboratory 
Beau£ort, N.c • 
Fisheries Research Board o£ Canada 
Paoi£ic Fisheries Experimental Station 
898 Richards Street 
Vancouver 2, B,C,, Canada 
Gul£ Coast Research Laboratory 
Delta State Teachers College 
Cleveland, Miss, 
Inter-American Tropical Tuna Commission 
Scripps Institution o£ Oceanography 
La Jolla, Cali£. 
Marine Biological Laboratory 
Woods Hole, Mass, 
Marine Fisheries Engineering Research Institute, Inc. 
Woods Hole, Mass, 
Massachusetts Dept. o£ Conservation 
Phillips Wildli£e Laboratory 
Upton, Mass • 
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Mexico, Navy Dept, 
Comision para el Fomento de la Pisciculture Rural 
Dr, Vertiz Fray 
Servando Teresa de :r.lier 
Mexico 7, D.F. Mexico 
New Jersey Dept. of Conservation and Economic Development 
Division of Fish and Game 
State Fisheries Laboratory 
16 Georges Road • 
New Brunswick, N.J. 
Or~gon Fish Commission 
Research Laboratories 
Astoria Research Laboratory 
Rt, 3 Box 3 
Astoria, Oregon 
Pacific Union College 
Mendocino Biological Field Station 
Angwin, Calif. 
. . , 
~uebec Dept, of Maritime Fisheries 
Station de Biologie Marine 
1$0 rue St •. Paul 
~uebec, canada 
Texas A &: l-1 College Laboratories 
Dept. of Oceanography 
Texas A&: M.College 
College Station, Texas 
Texas Game and Fish Commission 
Box 1097 
Rockport, Texas 
u.s. Fish and Wildlife Service 
Clam Investigations 
Boothbay Harbor, Maine 
u.s. Fish and Wildlife Service 
Gulf Fisheries Exploration and Gear Research Laboratory 
Box 630 
Pascagoula, Miss. 
u.s. Fish and Wildlife Service 
Gulf Fishery Investigation 
Fort Crockett 
Galveston, Texas 
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u.s. Fish and Wilflife Service 
North Atlantic Fishery Investigations 
Woods Hole, Mass. 
u.s. Fish and.Wildlife Service 
Pacific Coast and Alaska Technological Research Laboratory 
2725 Nontlake Blvd. 
Saa ttle, Wash. 
U.s. Fish and Wildlife Service 
Pacific Oceanic Fishery Investigations 
P.O. Box 3830 · 
Honolulu, Hawaii · 
U.S, Fish and Wildlife Service 
Shellfish Laboratory 
Milford, Conn. 
u·. s. Fish and Wildlife Service 
South Atlantic Offshore Fishery Investigations 
Brunswick, Ga. 
u.s. Fish and Wildlife Service 
South Paci£ic Fishery Investigations 
450-B Jordan Hall 
Stanford, Calif. 
U.S. Fish and Wildlife Service 
Special Shellfish Investigations 
Beaufort, N.c. 
u.s. Navy Hydrographic Office 
Division of Oceanography 
Washington 25, D.C. 
u.s. Public Health Service 
Communicable Disease Center 
Technical Development Branch 
P.o. Box 769 
Savannall, Ga. 
University of British Columbia 
Dept. of Zoology 
Vancouver,·B.C.,.canada 
University of California 
Scripps Institution of Oceanography 
P.O. Box 109 
La Jolla,·Calif • 
• 
• 
• 
University of Hawaii 
Hawaii Marine Laboratory 
Honolulu 14, Hawaii 
... 
University of Miami l1arine La bora tory 
Coral Gables, Fla. 
University of.North Caroline 
Institute of Fisheries Research 
Morehead City, N.c. 
University of Rhode Island 
Narragansett :1-lerine Labore tory 
Kingston, R.I. 
University of Southern California 
The Allan Hancock Foundation for Scientific Research 
Los Angeles 7, California 
University of Texas 
Institute of Marine Science 
Port Arkansas, Texas 
University of Washington 
Applied Fisheries Laboratory 
Fisheries Center 
University of Washington 
Seattle ;;, Wash. 
University of-Washington 
Dept. of Oceanography 
Seattle ;;, Wash. 
University of Washington 
Dept. of Zoology, Limnological Laboratory 
Seattle ;;, Wash, 
University of Washington 
Friday Harbor Laboratories 
Dept. of Oceanography 
Univ. of Washington 
Seattle, Wash. 
University of Washington 
School of FishePies 
Fisheries Center 
Seattle ;;, \vas h • 
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Walla Walla College Biological Station 
Walla Walla College · 
College Place, Wash. 
Woods Hole Oceanographic Institution 
Woods Hole, Mass •. 
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Dear Sir: 
RFD 1 
Newmarket, New Hampshire 
May 29, 1959 
It is unnecessary to elaborate on the tremendous interest 
in the development of marine biological work since World War II 
Such interest, stimulated in many instances tJy government-
sponsored programs, culminated in the establishment of new 
laboratories and the expansion of old ones. 
My interest concerns the establishment of new stations. 
I e.m conducting a survey in an attempt to discover some of the 
common denominators used in determining the geographical loca-
tion for the establishment of a marine biological station. In 
other words, I would like to know some of the criteria used in 
selecting the present site of your particular hydrobiological 
station. 
Please feel free to add information you think may be 
helpful. 
Sincerely, 
Jack W. Chase 
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I 
' 
Name ----------------------------------
Address -------------------------------
• 
I. Many factors influence the selection of a site for a marine 
biological station. Listed below are four categories with 
subdivisions. Rank in order of importance the subdivisions 
of each category. Then rank each category in order of its 
importance in relation to the influence it exerted in 
selecting the site of your station. 
A. Physical Features 
___ 1. 
_2. 
_3 . 
Characteristics of local tidal flows 
Substrata (character of the bottom and the nature 
of the f'la ts and lb. ore line ) 
Proximity to weirs 
-~4· Condition of water temperature, salinity, pH · 
concentration 
_ ___.· 5. Pollution factors {physical, chemical, bacterial) 
__ .6. Other 
B. Biological Factors 
r..l. Access to breeding grounds 
_2. Avoidance of locating near rivers that have been 
dammed 
,3o Proximity to bodies of water showing substantial 
plankton 
_4. Proximity to bottom-dl~elling animals 
~. Other 
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c. Repair end Maintenance Factors 
1. Proximity to adequate docking facilities 
2. Proximity to marine engineering end machine 
facilities 
_ 3. Other 
D. Other Factors 
1. Proximity to universities 
2. Proximity to centers of land transportation 
3. Cost of real estate 
_ 4. Other 
II. In tbe space below, please list factors which you have 
found undesirable. 
III. In the space below, please list factors which make your 
station particularly desirable. 
yea 
yes 
no 
no 
Do you desire the results of this study? 
Do you think there is a need for a world directory 
of marine biological laboratories similar to 
Robert w. Hiatt's Directory£! ~drobiological 
Laboratories and Personnel of North America? 
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Mr. Jack W. Chess 
RFD #1 
APPENDIX B 
UNITED STATES 
DEPARTl-!ENT OF THE INTERIOR 
FISH AND WILDLIFE SERVICE 
BUREAU OF CDr1MERCIAL FISHERIES 
Washington 25, D.C. 
March 17, 1959 
Newmarket, New Hampshire 
Dear Mr, Chase: 
We have your r1arch 2 letter asking for the names and the 
addresses o£ the laboratories o£ the United States and other 
countries of the l~orld wb.icb. engage in marine fishery research. 
For a list of North American marine biological labora-
tories we are pleased to recommend Robert \·l, Hiatt's "Directorr, 
of hydrobiological laboratories and personnel in North America' 
(Honolulu, Imwaii: University of Hawaii Preas, 1954), I£ your 
public library does not have this directory, it can borrow 
this publication from other libraries, including tb.e Library o£ 
the Department o£ the Interior, Washington 25, D.c. ·Unfortu-
nately, the rules o£ the Library will not permit us to send it 
to you. 
You may wish to ask tb.e Food and Agriculture Organization 
o£ the United Nations i£ it has prepared a similar directory of 
world laboratories, Tb.e address is Viele delle Tarme di Cars-
calla, Roms, Italia, 
We are enclosing a list o£ the names o£ some foreign 
laboratories tb.at you may wisb. to start with. 
We hope tb.is information will be useful. I£ we can b.elp 
again, please ask us. 
Sincerely yolU's, 
(Signed) Harvey L. Moore, Acting Cb.iaf 
Branch o£ Marina Fisb.eries 
Division of Biological 
Research 
• EncloslU'e 
• 
• 
• 
Wayne D. Heydecker 
Atlantic States Marine Fisheries Commission 
22 \'lest Flint Street 
Mt. Vernon, N.Y. 
Dear Hr~. Heydecker, 
.RFD #1 
Newmarket, N.H. 
March 3, 1959 
Professor C,F. Jackson recently suggested that I contact 
you in reference to a thesis which I am preparing for Boston 
University. 
I am primarily concerned with obtaining recent data on 
the marine lvaters adjacent to the coastline' of Massachusetts. 
More specifically I would like information concerning the 
following factors about these waters: 
1. physical factors 
2. reproduction and access to breeding areas· 
3. food organisms 
4• hydrography 
5. pollution 
Any information which you could provide or direct me to 
would be greatly appreciated, Thank you very much. 
Sincerely, 
Jack w. Chase 
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ATLANTIC STATES MARINE FISHERIES COMMISSION 
22 West First Street, Mount Vernon, N.Y. 
Established by the States of the Atlantic seaboard with 
the cooperation of the Council of State Governments 
under an interstate Compact assented to by the Congress 
of the United States, Public Law 5391 77th Congress, 2nd 
Session (56 Stat. 267) as amended by Public Law 721, 
Blat Congress, Approved August 19, 19$0. 
Vice-Chairman 
G. Robel't Lunz 
Chairman 
Francis w. Sargent 
Secretary-Treasurer 
Wayne D. Heydecker 
March $, 19$9, 
Mr. Jack w. Chase, 
R,F,D, /11, 
Newmarket, New Hampshire. 
Dear l-lr. Chase: 
T~e kind of information that you ask for is available to 
some extent in papers and pamphlets filed in this office, but 
it would take days and weeks of digging to get it out end we 
are not in a position to help you in that way, 
Back in 1949 to 19$2 there was conducted under the 
auspices of this Commission a study of pollution as it might 
affect·the marino fisheries along the Atlantic coast, This 
project was completed by states and a copy of each state report 
was filed with the department having jurisdiction over marine 
fisheries, the state health agency, the United States Public 
Health Service and the United States Fish and Wildlife Service. 
One supplemental report·covered the economic evaluation of 
fisheries affected by industrial pollution. This related only 
to tho five New England states and copies thereof were filed 
in the same manner. 
If Dr, Jackson does not have this report in his file, I 
would suggest you write to Hon, Ralph G, Carpenter, Director, 
Fish and Game Department, State Office Building, Concord, New 
Hampshire, and ask them if they can locate copies in their 
files and permit you to borrow them. 
With respect to the physical factors, rep11:0duction and 
access to breeding areas, food organisms and hydrography, I 
suggest you make an appointment with Mr. Joseph F. Puncocbar, 
Regional Director of the u.s. Fish and Wildlife Service, P.O. 
• Building, Room 208, Gloucester, Massachusetts, and ask the 
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privilege of going thi'ough the files of that office.. Because 
it is a relatively net-1 office, it may be the t some of the data 
is unavailable there, in which case I am sure you will find it 
in the office of Dr. Herbert w. Graham, Chief, North Atlantic 
Fishery Investigations, u. s. Fish and Wildlife Service Labora-
tory, Woods Hole, Massachusetts. 
Trusting that these comments may be helpful to you, I am, 
Sincerely yours, 
WDH:km 
cc: Dr. C,F. Jackson 
(Signed) w. D. Heydecker 
Secretary-Treasurer, 
so 
• 
• 
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Mass. Dept. of Sea Coast Development 
Boston, Mass. 
Dear Sir: 
RFD #1 
Newmarket, N.H. 
March 3, 1959 
I would appreciate it very much if you could give me some 
informetion·which would help me in writing my thesis for 
Boston University. 
I am concerned with obtaining recent data on the marine 
waters adjacent to the coastline of Mass. especially in the 
area south of Boston, More specifically I would like informa-
tion concerning the following factors about these waters: 
1. physical factors 
2. reproduction and access to breeding areas 
3. food organisms 
4. hydrography 
S. pollution 
Any information which you could provide or direct me to 
would be greatly appreciated. Thank you very much, 
Sincerely, 
Jack W. Chase 
Boston UniversitY 
School of Education 
Libr "c:r 
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Mr. Jack w. Cb.ase, 
R. F. D. #1, 
THE COMt·lONWEALTH OF MASSACHUSETTS' 
Department of Natural Resources 
Division of Harine Fisheries 
1.5. Asb.burton Place, Boston 8 
t1arcb. 24, 19.59 
Newmarket, New Hampshire, 
Dear Mr. Chase: 
Your letters of March 3 to Mr. Francis w. Sargent and the 
Massachusetts Department of Sea Coast Development were referred 
to this office for reply, 
You doubtless realize the magnitude and complexity of the 
first four items on your list; each could be the subject of a 
large volume J With respect to physical factors and food orga-
nisms I suggest that you consult Dr. He~y B, Bigelow'a two 
books on the plankton and physical oceanography of the Gulf of 
Maine, Bureau of Fisheries Docwments ## 968 and 969, published 
by the Department of Commerce in 1926 and 1927. Although 
written more than thirty years ago they present most of the 
basic facts on food organisms, hydrography and physical factors 
which era the same today as they were three or four decades 
ago, For supplementary information I refer you to The Oceans 
by Sverdrup, Johnson and Fleming, published in 1946 by 
Prentice-Hall, Physical characteristics of sea water are very 
much the same everywhere and the chapter on the physical prop-
erties of sea water should be helpful, 
Many species of fish breed in the coastal waters of 
Massachusetts end details may be found in Bigelow & Schroeder's 
Fishes of the Gulf of Maine, Fisheries Bulletin #74• published 
in 1953-sy the u.s,lWish & Wildlife Service. Lobsters, crabs 
and many kinds of shellfish also live and reproduce along our 
shores, The anadromous fishes, shad, smelt and alewives, 
depend upon the fresh water streams and rivers which flow into 
the sea and much work has been done to keep these water courses 
in good condition so that the species mentioned may reach their 
spawning grounds unhindered, 
With respect to pollution I enclose an outline map of the 
Massachusetts coast on which the areas affected by industrial 
waste and domestic sewage ere indicated in red, You will note 
that these are principally in the Greater Boston region and 
along the north shore, where the largest population centers 
are located, Pollution has affected many of our better soft 
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producing waters, altbough sewage disposal facilities are 
llfl:Jet<uUally being improved. 
I hope that tbe above will be of some help to you. If I 
can be of further assistance please let me know. 
Sincerely yours,' 
(Signed) c. L. Wheeler 
C. L. Wheeler 
Ass't Director 
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R.F.D. #1 
Newmarket, N.H. 
April 7. 1959 
Food and Agrioul ture OrganiEa tion of the United Na tiona 
Vials della Terms di Caracalla 
Roms, Italia 
Dear Sir: 
I would very much appreciate it if you would send me a 
directory of marine biological laboratories throughout the 
world. I would like this information in preparation of a 
thesis which I am undertaking for Boston University. 
Thank you very much. 
Sincerely, 
Jack W. Chase 
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ORQANISATION DES NATIONS UNIES POUR 
L 'ALIMENTATION ET L !AGRICULTURE 
ORGANIZAOION DE LAS 
UNIDAS PARA LA 
AGRICULTURA Y LA 
ALil'JENTAOION 
Food and Agriculture Organization' 
of the United Nations 
' Viale delle Terme di Caracalla 
FI-4/43 ROME 
Apr. 16, 1959 
Dear Mr. Chase, 
Thank you for your letter of 7 April in which you request 
a worid directory of marine biological laboratories, 
While we do not have sucn a directory, we are at present 
revising the mailing list for our "Current Bibliography for 
Aquatic Sciences and Fisheries", which we distribute widely to 
fisheries departments, research institutes and universities 
throughout the world, (At present we must confine its distri-
bution to such institutions and cannot pmce individuals on the 
mailing list.) The revised list, which we estimate will be 
completed in roughly two months' time, will contain a check-
list of marine biological laboratories.. If you would like us 
to send you a copy when it is available, we shall be glad to 
do so, 
Mr, Jack W, Chase 
R,F,D, No •. l 
Newmarket, N.H. 
U,I?,A • 
Yours sincerely, 
for s. J •. Holt 
Chief, Research Programs Section 
Fisheries Biology Branch 
.5.5 
S,J. Holt 
Chief, Research Program Section 
Fisheries Biology Branch 
R.F.D. #1 
NeWI!l8rket, N.H. 
May 25, 1959 
Food and Agriculture Organization of United Nations 
Viele dalles Terme di Caracalla 
Rome, Italy 
Dear Sir: 
In April, I requested a directory of marine biological 
laboratories of tho world, You stated at that time that 
individuals could not be put on the mailing list, However, 
you did mention that a revised list would be published in two 
~ months that would contain a check-list of marine biological 
~ laboratories, I would like to receive a copy of this revised 
list when it becomes available, 
Thank you very much. 
Sincerely, 
Jack W. Chase 
~~-~ ~ II 
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ORGANISATION DES NATIONS 
UNIES POUR L'ALINENTATION 
ET L'AGRICULTURE 
ORGANIZACIOI~ DE LAS 
NACIONES UNIDAS PARA 
LA AGRICULTURA Y LA 
ALINENTA CION 
FOOD AND AGRICULTURE ORGANIZATION' 
OF ~HE UNITED NATIONS 
FI-4/43 
Dear Mr. Chase, 
Viele delle Terme di Caracalla 
R 0 ME 
June 18, 1959 
Thank you very much for your letter of 25 May, I am 
afraid our reply to your original letter of 7 April was a 
little ambiguous. It is the Current Bibliography, not its 
mailing list, which we distribute widely and which is not 
available to individuals. · 
Replies to our enquiries on lvhich we ere baaing the 
revision of the mailing list ere coming later than we expected, 
so I em afraid it is not yet available. I am sending you under 
separate cover, however, the original list, which, although it 
contains many errors, will possibly be of value to you if you 
use it selectively, \ve are also arranging to send you the 
published lists of institutions in the Mediterraneancand the 
Indo-Pacific areas. 
If our Current Bibliography will be of any use to you in 
your studies, and it is not otherwise available, we shall be 
very pleased to send it to you. For thia'purpose, it would be 
necessary for us to know the Department in which you are work-
ing within the University of Boston, and we should also, of 
course, be interested to learn the subject of your proposed 
thesis. It is possible that we could help you in other ways 
to get the information you need, 
Mr. Jack W. Chase 
R.F.D. No. 1 
Newmarket, N.H • 
u.s.A. 
Yours sincerely, 
(Signed) Sidney J. Holt 
Chief, Research Programs Sections 
Fisheries Biology Branch 
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GOVERNNENT OF WESTERN AUSTRALIA 
Mr. Jack vl, Chase, 
R.F,D, No l,, 
Newmarket, 
NE\v HAMPSHIRE, U.S.A. 
Dear Sir, 
Fisheries Department 
108 Adelaide Terrace 
PERTH 24th September, 
19.59 
I have to acknowledge your letter of May 29 and apologise 
for the delay in answering, The fact of the matter is that we 
have no marine biological. station in this state, What we have 
is a ~ield station on a nearby.island to facilitate research 
on the animals inhabiting the. island and surrounding reef zone. 
The main emphasis is on marsupial research, In addition, thE!" 
site was not chosen, but rather it was the only site available 
as buildings were already there and not being used. 
A booklet has been prepared.setting out the history of the 
station and covering the work being carried out at the station 
and I am sure that this will be of some interest to you, I am 
therefore forwarding a copy under separate cover l..rhich should 
reach you eventually by surface mail, 
Yours faithfully, 
(Signed) A, J. Fraser 
DIRECTOR, 
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Jack W, Chase 
RFDl 
Newmarket, New Hampshire 
D~ar Sir, 
ZOOLOGICAL INSTITUTE 
ACADEMY OF SCIENCES 
Leningrad B--164,USSR 
September 20, 19.59, 
Professo~ J~V, freobrazhensky gave us your letter, We 
beg your pardon for not answering sooner. 
Your work on collecting the data on marine stations and 
laboratories and especially your attempt to establish the 
common criteria used in determining the location for the 
investigations are of great interest. · . 
We think that there is a need for a world directory, it 
would make available scientific exchange of publishings, 
progrwms an~ mutual.consultations. · 
In the Soviet Union investigations are carried out on 
marine biological stations, laboratories and at the Institutes 
which are on each of the USSR, possessing different condi tiona 
of hydrolpgical regime, located in different climatic zones and 
in regions with different types and ranges of tide. Every 
marine scientific institution bas research ships providing the 
possibility of investiglltions' in the .open sea. lihen:rs-elaoillll:ng 
the ai te for··orgilni~a tion or building any scientific ina ti tu-
tion we llllel except particularly special ones, the following 
criteria 1 · · · · 
1. Acceasability of these inatituiona and stations for 
scientists. and stud~;~1;1ts i,.e, proxi~ ty to ra~lway and regular 
steamsl:dp cammunica tiona. and Plir!!1.11el. with it remoteness from 
big and especially•industrial centers disturbing the natural 
condi tiona of inshore regions. · .. 
- . . ' 
' . 2. · Variety of ,_biotopes in the environments of the insti-
tution or station (sandy and muddy-beaches, places w~th normal 
marine salinity and.with different degreea.of freshening). It 
makes available ~he material on d1f£erent ecological groups of 
animals and plants, · 
3. Proximity to the region of open sea and great depths, 
But the station or laboratory should be located in the 
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sheltered site, best of all in the small bays protected by 
islands or protruding capes. These conditions give a possi-
bility to carry observations during storms and provide convini-
ent [sic] conditions for anchorage of ships, boats etc, 
4. Remoteness from industry to avoid the pollution and 
disturbance of natural conditions, 
5. Proximity to fisheries stations for providing by 
living or fresh fish or by other marine animals necessary for 
investigations, 
6. The choice of the most typical region of the coast, 
especially concerning the type and range of tide, with closely 
situated parts with the source of freshening and parts with 
normal salinity. For special investigations of brakish water 
they usually choose a region with a pol~erful source of freshen-
ing available for research ships. 
7. Relative proximity to the region of fisheries grounds, 
8. Shore convinient for building of marine water-pipe and 
aquariums. 
9. Proximity to fresh+water.basins for drinking water 
supply. 
These are the main criteria used in selecting the site of 
the stations on the Barents and White seas, near Vladivostok 
and Sevastopol, on Kamchatka and SakhAlin and for other 
stations and institutes on the Baltic, Northern, Far-Eastern 
seas of the Soviet Union, on the Black, Kaspian and Aral seas. 
Indicators of negative features in selecting the site are as 
follows: 
1, Monotony of biotopes. 
2~ Proximity of sources of pollution, 
3. Extrema remoteness from great depths and open sea. 
4. Remoteness from convenient and regular ways of 
communication. 
5. The absence of drinking water reserves, 
6. Unprotection from winds and storms and lack of anchor-
age for ships, boats, etc, 
With my vary best wishes 
(Signed) B. Bychowsky, Assistant Director of 
Zool. Inst,, Acad,Scie,, USSR 
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U MBA U G H- 18 
FEATURES, SPECIFICATIONS & PERFORMANCE 
The Umbaugh "Eighteen" expresses the s~mplest £orm of rotary 
wing flight. The rotor system provides all the control for the 
Umbaugh-18, once it is in flight, except that s small r~dder at 
the rear of the f~selage aids in t~ning the craft about its 
vertical axis. However, satisfactory turns in either direction 
may be made without the ~se of the r~dder. 
Longitudinal and lateral control are effected by mechanically 
tilting the rotor plane (in respect to,the ground) the direc-
tion that control is desired. Climbing and descending are 
~ccomplished by a combination of the rotor plane tilting and 
power application. The rotor is tilted by moving the control 
stick in the cockpit in the ssme.way and in the same direction 
as is done in the fixed wing aircraft, Airspeed of the Auto-
giro has little effect on the sensitivity of the controls, 
Satisfactory control is available down to zero air speed. 
The rotor and control systems are very ,simple, having swash-
plate control for the blades. Because the rotor is not power 
driven in flight, no anti-torque system or tail rot'or is 
needed. · 
Power is p,rovided by a conventional airplane engi~e, the 
Lycoming 118011 mounted as a pusher driving a fixed pitch 
propeller. 
Seating arrangement is tandem, with a completely closed and 
heated cockpit. Controls are provided for each of the two 
occ~pants. 
The systems of the Umbaugh-18.are so simple that conventional 
airplane mechanics can provide the maintenance on the machine 
~sing only the Erection and Maintenance Manual a.s a guide. The 
Umbaugh-18 may be taxied dllllimited distances with the rotor 
blades stopped or folded. The engine may be run at any time 
the ground without t~ning the blades. 
The experienced pilot with a light plan~ background can "check 
o~t" on the Umbaugh-18 with a very minim~ ot: instr~ction. 
Pre-rotating is a simple procedure involving the use of a 
standard cl~tch engaged slowly to bring the rotor speed ~P to 
sufficient R.P.IYl, for take-off. Just prior to take-off the 
clutch is disengaged. The Umbaugh-18 may take off in either 
o£ two ways; a t'Bxi take-off similar to the conventional air-
craft but of extremely short run (approximately 60 feet), or a 
tr~e vertical take-off with no ground r~ll. 
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Engine failure need hold no fear for the Umbaugh-18 pilot, for 
he has only to establish a glide to the spot he has chosen for 
a landing. This spot need only be slightly larger than the 
rotor diameter. Forward motion may be· quickly arrested upon 
landing by flaring with a backward motion of the control stick. 
There are no critical altit.udes in the' event the engine fails, 
because the rotor is always in autorotation. 
ADVANTAGES OF THE UMBAUGH - 18 
Except for its ability to hovar.the true helicopter offers no 
real advantage over the Umbaugh-18. Some of the ad9antages of 
the Umbaugh - 18 over the helicopter are; 
(1) Economy of construction-far fewer parts and assemblies 
are required in the construction of the Umbaugh-18. 
(2) Economy of maintenance- longer engine life because it 
operates at a lower R,P.M. with more efficient cooling. 
Rotor and control systems are subjected only to aero-
dynamic loads, Because the rotor system is not driven 
in flight. the engine vibrations are not transmitted to 
the rotor. No delicate tail rotor and tail rotor drive 
tp adjust and maintain. 
(3) Easier Storage- the Umbaugh-18 is all metal construction 
measuring nine feet wide and ten and one half feet high and 
twenty-one feet long. 
(4) Much less straining time is required- similar to conven-
tional aircraft in solo requirements and in transition from 
one conventional type fo this machine, No helicopter training 
or rating is required, 
(5) Not as susceptible to weather hazards-all metal contruc-
tion allows outside storage. No fabric to replace. 
(6) For military use-less vulnerable to ground fire. A 
direct hit on one or more of the main,rotor spars or on the 
hub itself. would be required to cause failure in flight, in 
contrast to the many delicate mechanisms of the helicopter 
that would cause immediate crash if they should be hit by even 
small ar.ms fire; such as the cooling fan, tail rotor drive, 
Hub or blades or engine parts, Disabling one cylinder of the 
helicopter woul,d,require immediate shutdown and landing 
because of the dangerous vibrations that would follow. Engine 
vibrations in the Umbaugh-18 are not transmitted directly to 
the rotor and in most cases would be tolerated until a suitable 
• landing could be effected, 
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ments~ It can be safely flown without the rotor tacometer or 
air speed.indicator. 
,-- -;:-., 
(8) The Umbaugh-18 does not tax the pilots faculties. It can. 
be flown for an extended period with the feet off the rudder 
pedals, there is no collective pitch control. One hand is 
always free to operate special instruments, tune the radio, 
drop messages, make air starts on the engine after inadvertent 
stopping.. The Umbaugh-18 is stable where the helicopters are 
not stable. 
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RJBB/12 
Dear Jl!r, Chase, 
Fisheries Laboratory, 
Lowes toft, 
6th, July, 19.59. 
< With reference to your let tor of l1ay 29th I am 
afraid that the factors determining the site of the fisheries 
laboratory here are perhaps rather exceptional, and do not 
readily fall within your questionnaire. 
The first fisheries laboratory was founded before 
the first World War and Lowestoft was chosen primarily 
because at that time Lowestoft was the major fishing port. 
I think perhaps if it were not for the fact that the labora-
tory had been in Lowestoft for forty years a new laboratory 
would have been built on the Humber, However, this would 
have meant uprooting the staff from their homes, so when a 
suitable building became available three years ago in 
Lowestoft it was decided to convert it to a new laboratory • 
Mr. Jack W, Chase, 
R. F. D. 1, 
Newmarket, 
New Hampshire, 
u, s.A • 
(Signed) 
Yours sincerely, 
RJH Beverton 
(R. J, H. Beverton) 
DepQty Director of Fishery 
Research 
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FAIRCHILD 
AERIAL SURVEYS, INC, 
Mr. Jack w. Chase 
R.F.D. 1 
Newmarket, New Hampshire 
Dear 1-lr. Chase 1 
280 Madison Avenue • New York 16, 
New York 
July 17, 1959 
Thank you very much for your inquiry regarding harbors in New 
England, but we would like some additional information as to 
whether you are interested in small.boat harbors, such as 
York, Maine, or large boat harbors, e~ch as Boston or 
Portland, 
I regret very much that we do not have any pictures of the 
Isle of Shoals, but can give you pictures of places such as 
Nantucket, Marthas Vineyard, Bar Harbor, etc, if you are 
interested. 
Our price list is enclosed for your information, 
Awaiting the favor of your reply, 
RAS:em 
Yours vary truly, 
FAIRCHILD AERIAL SURVEYS, INC 
(Signed) Robt, A, Smith 
Robt, A. Sml th 
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U,, S, Coast Guard 
Portsmouth, N.H. 
De~tr Sirl 
RFD t/1 
Newmarket, N.H. 
July 20, 1959 
I am preparing a thesis for a certain university. 
and one of my objectives isto locate a suitable site for a 
ma,rine 'Qiology research station, Appledore Island off the 
coast of N.H. has many desirable features and at the present 
time it looks like a very good choice. I have been told by 
Professor Jackson of Durham, N.H, that the u.s. Coast Guard 
owns a few of the buildings on the island. 
At present, I am not at liberty to disclose the 
name of the ~iveraity. I realize that it would be most 
essential to know the university concerned, However, knowing 
as much as this letter does disclose, would it be possible 
for you to give me some indication as to how the u.s. Coast 
Guard feels about leasing said buildings to a university for 
hydrobiological research? 
I would appreciate any comments you may have on 
this metter. 
Sincerely, 
Jack W., Chase 
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UNITED STATES COAST GUARD 
Officer in Charge 
Portsmouth Harbor L/B Station 
New Castle, N.H. 
JAcK \v. CHASE 
RFD #1 . 
Net.nnarke t, N.H. 
My Dear 1-!r. Chase: 
Nl 
24 July 1959 
In reply to your letter of July, 20, 1959. please be advised 
~hat the Coast Guard does not now own any property on 
Appledore Island. The property formerly owned there bas 
since been sold. 
Sincerely yburs, 
(Signed) D. E. Farnsworth 
• D. E. FARNSWORTH 
BMLC, u.s. Coast Guard 
Officer in Charge 
• 
67 
• 
• 
Please quote L.44 
Dear Sir, 
CEL/1 
Scottish Home Department, 
Marine Laboratory, 
P.o. Box No. 101. 
Victoria Road, Torry, 
ABERDEEN. 
8th July, 19.59 
Thank you :ror your enquiry o:r May 29 concerning the 
factors influencing the selection of this site for our 
laboratory. 
You will,doubtless be aware that the Marine Laboratory 
at Aberdeen is in fact the fisheries laboratory of the 
Fisheries Division, Scottish Home Department (headquarters in 
Edinburgh). It is more than fifty years since it was founded 
on a site very close to the present one, to which it moved a 
little after the first t,rorld war • 
At this distance, it would not be easy to write with 
certainty on the factors influencing the choice, but I 
strongly suspect that the importance of Aberdeen as a fishing 
port, even in those days, along with the numerous fishing 
ports along the Scottish east coast end around the Moray 
Firth, were among the principal reasons. I1' so, then the 
decision can undoubtedly be regarded as having been a very 
sound one, since Aberdeen is now by far the most important of 
Scotland's fishing ports, while the next most important ones 
are not so very distant. 
Looked at from this point of view, therefore, a number 
of the possibilities in the minds of your organisation may not 
have been particularly relevant, although it has certainly 
proved most convenient that Aberdeen also happens to have con-
siderable docking facilities, while three ship-building firms 
are based here. There is also a considerable university, with 
several other research institutes, mainly in the agricultural 
field. Aberdeen is the terminus of one of the principal rail-
roads in the United Kingdom, giving good communication with 
Edinburgh, Glasgow, London, etc •. 
Indeed, there are probably few undesirable features 
about this site, although 1 t is un1'ortuna te the t we are not 
able to draw sea water :for our aquarium directly from the 
• sea, owing to occasional plight pollution; we have, however, 
68 
• 
• 
solved this very satisfactorily. Among the more desirable 
features of Aberdeen as a fishing port, end as a base for 
fisheries research, is the wide range of fishing conducted 
from the port. 
I fear these few answers may not be helpful to you. 
If convenient, however, I should certainly be glad to see the 
results of your investigation, 
While not wishing to press strongly for it, I should 
imagine that there would be some use for a world directory of 
marine biological laboratories (presumably including fisheries 
laboratories) so long as it is quite accurately compiled, It 
does occur to me, however, that F.A.O, have already compiled 
some such list. 
Jack W. Chase,. Esq., 
R.F.D, 1, 
Newmarket, 
New Hampshire, U.S.A. 
(Signed) 
-' 
Yours sincerely, 
G, Lucas 
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Plate 7. View of Appledore as you approach from 
Portsmouth. 
76 
h 
II 
Fl£te G. View of available bu1ldingc for marine 
station. 
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Plate 9. Gosport Harbor as seen from Appledore . 
A good refuge from storms. 
Plate 10. Salt water basin exposing soma mud at 
low water. Water can be hold back at 
high tide to allow for swimming. 
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Plate ll. Typical view of shoreline. 
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l'1e. te 12. A brackish trap - one ot many. 
Plata 13. Another view at low water showing 
shoreline. 
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Plate 14. Another view of shoreline. 
Plate 15. Collecting trip -- notice rich growth of 
seawaed. 
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Plnte l6 . Collecting trip in high water tidal 
pool. 
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Plete 17. One of the few problems -- seagulls. 
Plate 18. Inexpensive housing -- eepeoielly f'or 
sur;eu:n~. 
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Plato 19. Preparations i'or another collecting trip. 
Photographs of Appledore es 1 t appeax,s 
today, 
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Plate 20. Buildings as they appear when approaching 
from Portsmouth. 
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Plate 21. Old Coast Guard Station. In the 
best condition of all other buildings. 
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Plate 22. Closeup of c nter building • • ote 
d m ge by woather plus vandalism. 
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llate 23. Closeup of Jackson all. U ed a 
m in laboratory by University of 
New Hampe hire. 
I 
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Plate 2lt . Old Coast Guard boat house. 
Plate 25. View looking east showing fresh 
water pond in center. 
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Plate 26. Coarse mud. 
Pla t e 27. Dr. Horb rt Jackson collecting 
from low water pool. 
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Ple.te 28. Note l"ich grouth or sea weed. 
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Pln te 29. Typical high water tidal pool. 
Plate 30. A handy device for communioetlon 
end research work. 
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